Gonadotropin-releasing hormone agonist analog-induced steroidogenic lesion in the neonatal rat testis: evidence for direct gonadal action.
In this study we sought to determine whether a GnRH agonist analog (GnRH-A) could influence steroidogenesis by a direct effect on the neonatal rat testis. Five-day-old male rats were given a single sc injection of hCG (600 IU/kg BW), GnRH-A [D-Ser(tBu)6]des-Gly10-GnRH N-ethylamide (4 micrograms/kg BW), or their combination. Testicular testosterone (T) was increased (3-fold) only 6 h post-GnRH-A treatment, whereas after hCG administration testicular T remained elevated (3 to 6-fold) for 48 h. Testicular progesterone (P) increased by 40% 6-72 h after hCG treatment, but was not raised after GnRH-A injection. In vitro T production by testes from control and GnRH-A-treated (injection 24 h earlier) animals was stimulated 5 to 8-fold by hCG (7.9 nM) or 8-bromo-cAMP (8-Br-cAMP; 1 mM). hCG and 8-Br-cAMP did not further stimulate T production from testes of animals treated with hCG in vivo 24 h earlier. While hCG and 8-Br-cAMP had only a small stimulatory effect (1.5 to 2-fold) on in vitro P production by testes from control or hCG-treated animals, their stimulation of P production from testes of GnRH-A-treated animals was dramatic (20 to 30-fold). In vitro P production from testes of animals receiving combined treatment with hCG and GnRH-A in vivo reached a high hCG-stimulated rate similar to that found after GnRH-A treatment alone; the unstimulated values were also considerably elevated (5-fold) compared to those of untreated animals. The ability of GnRH-A treatment to stimulate testicular P production in the presence of a high concentration of hCG strongly suggests a direct gonadal action of the peptide. The possibility of such action was corroborated by the finding of abundant GnRH receptors in the neonatal testis. These results indicate that the steroidogenic lesion seen in adult rat testis after gonadotropic stimulation (blockade of C21 steroid side-chain cleavage with compensatory accumulation of P) can be reproduced in neonatal rat testes by a direct action of GnRH-A, but not by hCG.